Carbonic anhydrase inhibitors. Inhibition of cytosolic isozyme XIII with aromatic and heterocyclic sulfonamides: a novel target for the drug design.
The inhibition of the newly discovered cytosolic carbonic anhydrase isozyme XIII (CA XIII) has been investigated with a series of aromatic and heterocyclic sulfonamides, including some of the clinically used derivatives, such as acetazolamide, methazolamide, dichlorophenamide, dorzolamide, and valdecoxib. Inhibition data for the physiologically relevant isozymes I and II (cytosolic forms) and the tumor associated isozyme IX (transmembrane) were also provided for comparison. A very interesting and unusual inhibition profile against CA XIII with these sulfonamides has been observed. The clinically used compounds (except valdecoxib, which was a weak CA XIII inhibitor) potently inhibit CA XIII, with Ki's in the range of 17-23 nM, whereas sulfanilamide, halogenated sulfanilamides, homosulfanilamide, 4-aminoethylbenzenesulfonamide, and orthanilamide were slightly less effective, with Ki's in the range of 32-56 nM. Several low nanomolar (Ki's in the range of 1.3-2.4 nM) CA XIII inhibitors have also been detected, all of them belonging to the sulfanilyl-sulfonamide type of inhibitors, of which aminobenzolamide is the best known representative. Because CA XIII is an active isozyme predominantly expressed in salivary glands, kidney, brain, lung, gut, uterus, and testis, where it probably plays an important role in pH regulation, its inhibition by sulfonamides may lead to novel therapeutic applications for this class of pharmacological agents.